Unraveling the molecular recognition of amino acid derivatives by a pseudopeptidic macrocycle: ESI-MS, NMR, fluorescence, and modeling studies.
The binding between a pseudopeptidic macrocyclic naphthalenophane and different N-protected amino acid derivatives has been thoroughly studied by ESI-MS, NMR, fluorescence, and molecular modeling. Careful NMR titration experiments led to the characterization of the intermolecular noncovalent interactions, reflecting a slight side chain and l-stereoselectivity of the host-guest complexes. The data suggest the formation of an intimate ionic pair after the proton transfer from the carboxylic substrate to the amino macrocycle. Additional intermolecular interactions like H-bonding and pi-pi contacts are also important. This receptor shows a stronger interaction with substrates bearing aromatic rings, either in the side chain or in the N-protecting group. Besides, for N-Z-Phe-OH, a moderate enantioselectivity has been observed. Mass spectrometry suggests the formation of supramolecular complexes with stoichiometries higher than 1:1. The dual nature of the fluorescence emission of the macrocyclic receptor allowed determining binding constants and pertinent thermodynamic parameters. On the basis of the experimental data (NMR titrations, intermolecular ROESY, VT-NMR) and with the help of molecular modeling, a reasonable structure for the supramolecular complexes can be proposed, in which the interactions with the naphthyl ring of the receptor play a fundamental role in the strength and selectivity of the molecular recognition event.